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(54) MICROSCOPE PHOTOGRAPHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To photograph as a still 
picture of high picture quality the momentary state of a 
living cell which has temporal variation by external 
stimulation or with the order in a living body by capturing 
images of a sample repeatedly in timing based upon the 
dynamic behavior of the sample and accumulating those 
images or adding and averaging them. 
SOLUTION: A camera main body 8 picks up images of a 
sample 3 as the living cell held in living environment on a 
stage 2 of a microscope main body 1 and transfers their 
image data to a computer 9. The computer 9 projects 
the images of the sample 3 on a monitor screen. A still 
picture acquiring means 10 generates a trigger signal in 
timing where an image data value exceeds a specific 
threshold and generates a control signal for the camera 
main body 8 so that the image of the sample 3 is taken 
in a specific time later. The camera main body 8 picks up 
images repeatedly only in specific timing. The computer 
9 stores the transferred image data in a memory *~ 
temporarily and overwrites them while performing a adding and averaging process for 
sequentially added image data. 
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[»*gt5] m&mmmm&mm-±. tktib«*± 

XfH£3» 0 
[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] -^i ? «#jBjMtE*0«IR»L, 

[0004] L^Lft^t. #jB«nnft^onn*ib^ 

fil 0 0 0#(&i 4S fl 
[0 0 0 5] z<otz#>, m&^jfr&teFtomytttWi: 

[oooe] ■»IM*7-^»*XSKWfttrffl 
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2 

"Ctt. M^fWS- 2 1 9 9 3 7*^#fr£f^5fcfT 

[0 0 0 7] X, Wlffl^ 1 0- 1 0 4 3 6 
20 ttffif) (1®) L^*»U4v>fc«>, W^ffi&tt 

a**ra3ersfflj*T?tt, ®«*jM#^sjgi$fw do 
* ^ sp^wt x* se s 5 / -f x ^ x s ? -y tr 

Ay-rXs»sH»r«*bTB«:*ft-r6C til, *^ 
a^SSWMt* Jt*3tS!«»»«:fflv^*aiJI4!0«(rftr*ib 

[ 0 0 0 9] X, £ GDttMJB^ 10- 1 0 4 3 6 *^«tw 

40 [0 0 10] L*»Utti&3&. *ft<5D3fct:*«-AS:ra#^* 
^V^^^^-^-riij: 5Xlii!K0>*±H«k4HeW^. 

[0011] 

50 ntRIKffJtlfti: Ut»6:tiit#m^ 
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[0012] #9&w<Dsmz, ftmfrbnmwL^tkttft 

I 0 0 1 3 ] 

2k i^^B«**3BlXttl)Pl|£¥*bT:»±li«ft»5 

[0 0 14] »*gUfBtttt##Wti\ 1 I2tt<& 

[0 0 15] »*5l3ia«l^**Wtt, »#35lSEttcD 

[0 0 16] »##4E*^#»Wfi, S*#^11B*£> 

[0 0 17] lt**SIB«^*«lH#i, M#iRlS2tt<D 
f*lt^f«:*«tS^^ttmt^!), «* 

[0 0 18] 

(1) 1ST, *»W©«i©3ttio*tdiK:ov^BBB*:# 

[ooi9] bi «iR««^>c»jga6«w»*!a-c*) 

[ 0 0 2 0] l^xir-v? 2 JiHil, j»*3 

[0021] r*o«*3tt. ^-Uft 
f±, *»i:«aS61«co! if *5fla« Six, 

[0022] ■*ai**iteftD#wfe*Lr^5#»U' 

iE&fij 5 tf>#tf? ^ fc « OTg«[«gfi CO jg|g l/yX6-eStl 
[0 0 2 3] X, 7 tt, *<O*fWlJ:0 

•*^trtlUfc*y5*f|f8l:»#3iO*fci|< 



C3) KM 2000-275539 

10 0 2 4] RRfittB&LrS 
10 0 2 5] 7**8(1, @#«f&ifi^£tiii££<t 

* 9 t^tttt^v/iJT/uSN* (RS- 2 3 2 C) <D £ 0 
HLflH^amU, ^ffl<7) I /Oztf— hSr^^tfa-* 90D 

pc ia»^py KcKMtu ntfft^-^* 1 /otf- 

[0 0 2 6] = — * 9fl, #y 7**8 ^[gffcff 

«^^J;affl«a»^^^Xiii«*i«S^f«^tBUT 

So 

[ 0 0 2 7] X, ^t'^^9fl H*3<D»ftfr* 

^^J»5SU«*3(7>lB«4:Bl*)i&^, r^HM*^ 
[0 0 2 8] MWl^ttit i t ^ y t'^ - ^ 9 (i, V 

cobras fcimtfcttg&tf J: 5Ki#7< 7**8[:Wlt 

[0 0 2 9] ^<D#^*#8fl, ^^f:* — * 9*r>fe 
[0 0 3 0] ^C0rt>t e ^-^ 9f±, IsiSS^Bftf 

»s*ffWjr!&*e>±»*-r a«MS*r#LTv^a 8 
5^ [0031] ft*5 % Bf«y*y«L, cpu^uici 
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[0 0 3 2] RJC±BO*n<»*StLfc»«©ftrfflfc-o 
^TttWf So 

[0 0 3 3] ^±T?fe«9t*:l|t«S^fcjfe 

{0 0 3 4] 3fclS«IlftU'^-7 3&s»ffS*LT*l|3S5*^ 
fcf^ — * 9l:iteaH-£ 0 roa^tT » — * 913, 

[0 0 3 5] tr^>r% 9{z£%m&mt& 

[0 0 3 6] *Hffi^^-efi, eg^u* f i u 

o - 3 ft if roc a **»^3K*:BlA Lfc4>«»llfiS:*# 

[0 0 3 7] ^CT\ a^fcfa-* 9 (0»JhBffeftW¥ 

[0 0 3 8] S fefc, ft-iLMfclMMfc 1 0 ft, Hj^-x 

■M0»fc«* 3 roHttfrtt 9 iZ.tr J: o * * y*fc 8 ic^ 
[0 0 3 9] -^x^J: , *^^^:*8^, ^t'^ 

[0 0 4 0] -roj: 5*#-f 5 ^^-e««eS.*Lfc*liFlfe 
(lv » c p u ^ !i ±X*M ^ ^cIS^ ^ y (^>± i: 
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If 

< 0 

[0 0 4 1] r<75J:3ic±KJSiro*l|[(0»»^d3^-c 

[0 0 4 2 ] JtflESB 1 ^SlJ&O^f&Tf*, ■ 

2rt [ 0 0 4 3 ] (2) fe(-*«WC0^2ro^»ro?KffiE^Ot^ 
[0 0 4 4] El 2 f«tMtfMCW»B^«IAaT«) 

So 

[ 0 0 4 5 ] 1016)^0 T*r«Bfirtt, 

■& 1 uWHMSifr, ' ^^^-^r l ifcKttWKA>t>jAd 

^^^■r-ei £ 1 2A5K#tP>^Tt^ 0 w<0W 

iro«fcri/-# i 2fi, ifeiHSIStr»iJia«*l 3 4:519 

f+ttfct>cor% ^swam^i 3«, «*3t?*>6wb 

[0 0 4 6] :^3yf*-^ 9tt, »*3<0»«ft* 

{wj^cx^m^^s^JteSflE i 3**e>^«4stflf*icn»i 

[0 0 4 7] ft^±E^*<***ftfcSI1lOf|sfflfc-o 
[0 0 4 8] »* 3 tt, « AtfJWfcffi^/^ttfc^SiB 

[0 0 4 9] ^^X\ «BflaSffil 3ttx ^ n«fcf 
1 2roSSK(zJ: !>«*3-Cfca«i«IIMai-»LT 
50 cro«*3C0»*e»^PSCT3Efti-5j|fflBa 
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[0050] :^)^yt\^^ 9ii. aromSi 

[0 0 5 1] — # > 8 f*. 3 OlSj^^^ 

[0 0 5 2 ] Z.<Dt%, a^fa. — £ 9 OWJhBlftVtW 

Mil 3^b©tKflr«X*U i^K«C«*tr|q| 

[0 0 5 3) X, a^fcTA — ^ 9 ^»Jh®«Ut»^« 1 * 

£U ^-1f*sK3fei-6W*^*PiB**=**3^|ir«4r 

[0 0 5 4] r^i-ci: 9 , y*f£8fi, n>-t 0 ^- 
* 9**6 0fBH»P«-»**ft6ii:^J: 9, «*3co^ft 

[0 0 5 5 ] X, =Vfc*zL-* 9 0lM:lMfeHkft^R 1 

oil, JiEJB l i wm«^ s*3t:^tr 
[0 0 5 6] Z0>±i\z±KM2<D&Mtomto\z.w*x 

hm*3<Dtottit£tt\z&ix&m£ft&m»nMi 3 

¥*SbT#Jhlil*ft»SJ:5^Ufctf5"Cs »*3J^*5tt 

[0 0 5 7] <cfc\ ±§E?g 2 ^HK^^Ig -Ctt, jUJia« 
«1 3«r»*3lc»*Ji-6t^t U-ClllHUfc**, £*i 



(5) #Bfl 2000-275539 

[0 0 5 8] (3) »tfC#»«0±IE*2©jtlliW«|||tfD 
[0 0 5 9] i3 fiS«»»^|C»^«C0^««^®T- 

[0 0 6 0] c <z>Rft«^H»f£gBfc)\ ±EJB 2 <an 
[0061] coffif scs!«a« 1 6tt, Mi^yxi 8 

SUM 1 9«03teK-B!Itft^— 2 OiaoTM^l/VXl 8 
[0 0 6 2] x, ^SEW* 1 llztt^ -r £ n t° 

20 ^ — £ 1 2^K«tfctL, Z.(0~*<{& P-^— t°U— # 1 2 

Hx itmmzmmmmi 3*r»>j*t*t-c*3 0, ^awife 
KjtcrRYtrsiais^*tt4«««*t»iii-r6^ 

1 3tt, ig*M3gl 4 £rvT* LT^yt'a-^ 9cD I/Otf? 

[0 0 6 3] r<7)3yta-^9H -basjB2W*lfeo 
*«Si:HI»S;:, «*3tO»tt4*«l^a<3^fc^-< 

BsmfiEi 3^few«»«*[En»iLx**3<Dii*oBi 

«te#»3coil«S:Bii!)a^, cii^ltef-^^S 
10 0 6 4] 5 *JitB**«T?*>ixtf, ±1EJBi 

7— fib * 9— CiS-r5»K*tt4t\ i"**? 

4r; fe, «*3^*>^#fe»iaa^#»JLfc«iJ!a*ffil 3*^fe 
^^#2 2^lO[l^:«**^^^B^Ffl 

ioo6 5] ±ia*j»«^*^-ctt, ffltemffii 
5^ »iiafe3ffi*tt*«*«*t»ffli-s»^two^TRw u 
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fit, «* - »»i-5#<k^fe»l»4:BI— -CfcSifcJfttft 
[0 0 6 6 J (4) fo\Z*&m<Ott3<D&m<D]&m~^ 

TRW-fS, ft:te % 0 2 iTO— »5>fcfiW— 
[0 0 6 7 ] H4 (iSSfl»«^K»KS«O«^0-Cfc 

[0068] ^^ir««9ii«k«c(^ ±.tzm2<Dm 

fi, ft ft-*-* * a^-t e u- ^ l 2#mt 

^2 3^ix*) wttfe^rir^o 

[0 0 6 9 ] £0>»/M£A« 2 3 tt, 3 t ttftl 

ftajJS mm Srffiit * fc f*PJ.*i- 6 K3£ 3 ]*} -Eff£ 

— «r*X-T*5«?„ h p — 7 2 4 ^ 5> 6D*jBLW*#J» 
[0 0 7 0] C©3yha-724^W IPJUifi^ii, =3 

[0 0 7 1 ] :^)^yt^-^ 9ii. M^AS2 3i: 
X 3 l:tA Lt ^ 3 KliMtti:*JtS 

94 % ^y\zmm lts* 3 coiinfeo® o >r 5 v 

S^^«*tT*«*3^iii«*:«t!)a*, 

[0072] ft*r±lEO>n<«rtS*ifti*KflDtt«(=o 
[ 0 0 7 3] «* 3 WAtflMfcfll^/hiMfc^fesia 

[0 0 7 5] ^^Pt^lt fftAASW:^^ 
7^i:^oT^yt'a-^ 2 4T»J«£:h,T:fc!3, 

[0 0 7 6] X, a^tfrL-^ 9^»jhH4ltft»^»2 



(6) WW 2000-275539 

**2 2l^#LTlB!l«P«-!S-4ri3SHlU t/J«A»2 3*s 

[0077] *e>(^ = yt fl a »^ 9 oifr±iiHfcBtf#^ 

[0 0 7 8] Cfl>J:5(C±ft)B3<D|tlSO*|B^*3^T 
T»ihHi««r^^J:5tctfcOX, At* 3 ^<DJB*ittA 

■?XM& 3 oKHir^f»jhB1Btr«19i-e r fc *st?S 

[0079] 3yt^-^9(:t^te*^7°p 
^7Al:foT, KKttAfcBfffcltje^ffte^S^T?, 

pJ*t?*>«, IB«IMB(iKaiaA«>»ft:it*c:|R*Six5 
fctf>T*teftt\ 

[ 0 0 8 0] ft*j, -bEIIS3^|»Bo»«-e#4, 
A§g2 3i::J;£||®$rjjS£«i: LT*ift^, »/J^A 
if? S2 3^«5^j|«|IS(r»!»J*fctt*#S*fclaB««ft 

»!K ±E»3^jl*OJiSJ»iW«^ffi -Jtt*^»b 
ftSifcttWSSTTfcfc^o 

[oosi] *&fc s ±&m3<ornm<nj&miz>*s^x*> 

[ 0 0 8 2] ftfc\ ±EIB3«>Sllfi©*lBfc*3^rtt, 
■ »«^S#«^*S4jBBt<?Dtw^»/hffiAi- 

6jK*ttft<, W«*fflJ^^J!a^^iS*^^ft<b^iaffl 
[0 0 8 3] (5) ftfc*»W«>JB4 0|HS©J»l»tCOV^ 

jf? rtt^-re. ft*s, H4 tw— *p^ttn-«F*«r#L 
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[0 0 8 4] Z <K% 4 <aHtt<5D?gt»£>±3E!B 3 V>%Ht<T> 

[0 0 8 5] H5tt^5ffiaA^^t^UfcSliW!»¥ 
[0 0 8 6] _hiS!& 3 t ra«fcSflft»*# 

[0 0 8 7] c<Djte(u»3ft#»tf>*u*fcov^T 

[0 0 8 8 ] :^^^n^fy^^7-28fl«]: 9 
£*x6teE2 9<D3MB±tett, «MaHB<&#**ftjK2 

6 at*** i/vx 3 o ^sae sti-cjs » , &i 2 9 

[0 0 8 9] »«.j»3tjR 2 6 te, - «* 3 

[0 0 9 0] -t L"t , s/^-3 1*5|»^fci: 

S, *■ 2 9fc***ixfcU V*tt\ ^*p^fy#5 

[0 0 9 1 ] ««l*<0»fiES=:-o^TRW-r^i:. 
[0 0 9 2] h ci — ^ 3 2— tfDfpJWf^fi, ^Vfc 0 

[0 0 9 3] r^^fc 0 ^-^ 9f*. MiM2 6^ 

bwuvjt*»*3fc»UT»*rur«*3 4rM«u 

dco«*3t^jpiJ*S:#jt5^-f S >^^rSl)BL.T:«*3 
©fTOLfcMWWtOJ-f 5 >^ftfffC«*3^Bife 

[0 0 9 4] fttr±lB^jin<*BtSixfcaill^fpffl^o 

[0 0 9 5 ] «* 3 tt. W^tfltlfcfflO/J^th^^ilfl 



(7) M2 0 0 0- 2 7 5 5 3 9 

72 

[0 0 9 6] ««#*<D«*3^tt^»y--^Kfe*» 
[0 0 9 7] IgRcOT'Pir^fi, =l>tf>Afi Sixfc^n >F 

[0 0 9 8] X, P^t?^-^ 9^»JhHHKIkf«^ft3 

3«, m^<o^^ * ^-rwfcttto.&tf ct -5*^ 7* 

[0 0 9 9] L***^, tfa-^ 9 0gfritHflMM* 
^J£3 3te, »«.»ft*2 6^e>(OUV*frW*3t^» 
LT*»bT»*3«rW*U, C<75«*3(^Mlt«:*^ 
5 ^^MMUT«*3^1ir*^*Ba*i?-f i 
>^Sra:3CU **M»*» 2 6 ^Mb UfcK«^»*^ 
? ^^X-«*3^1i««r*9^s ifrfciB**:* 

[0 10 0] i©J:5(r±fB*4^*16<D?iei»(cJ:h, 
2fl tf, ^ - K{^^ la 6 ^S^iSo IKSSt ir^ ^ 

So 

[0101] n^t 0 ^-^ 9^^fe»£5ixfc^p 

[0102] (6) mz*&w<Dm$<om&<offii&^^ 
[oio3] znmenmi&nj&m*, ±.Bmi7b^% 

[0 10 4] ^*>e*«^»«ffl¥Jt»JK«IH(30»« 

i^i4 2O3-o<0|ft*'frfo*^fcft5 () 
[0 10 5] H»4 0tt % »»3tK*t)ofcHBB«e5 
4 3*r«*.fciEStao«MM|-e*)9, ^-^4 4<7)i 
5ft ffi^e»±OlR**#^^^4r^L'Cl^5o 
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[0 10 6] ¥Kffi£££fi4 2tt, ^/y^{$4 5iM 
h 4 6 k&bftV v rcD^^S'jW^--^ T* 4 6 

4 8(:J:o"C*>7**4 5i:#ES 

[0 10 7] ft^Jt^R^f^fflt-D^TlftW-f-e, 

[0 10 8] Zlg«ffi4 3l:(t 30g7 p yXA49i: 

10 10 9] 3 OS^U XA 4 9 3ft«3t»^#AS*XTV^ 

[0 110] P5f^^UXJ,5 O^ftggtctf AS#lt^5 
t*tt, HIB*«4 3<D|i:««|5±J!r«c*j«SttB«W5 
8i**3 t**«lclS**ll**»J«*n, ***** 
-T^^-^ h4 l^±6***tW«OrtlR«»*fcf« 

[0 111] *<ofl*ffl*J»TteBMJ1-6. 

10 112] y K4 ltt, HlgftfS 

4 3 WBt«8|J±*[^«fft*-T-« 9 fttt^ £ ^ b 5 4 

^ttB^Ufti/^-^T-f^ds***^ SB-SIR 

[0 113] *3*A^^ir^=^ H4 1 KiWASftfc 

</7>~-f ^ p u->X£ e>-7^ — /L-^> 7^5 6 ±t7? tf ^tf; 
-/^^^-^(i**#^n-lr^«rpjffl LTSKflsSti/C 

-f * 7 h 5 7Tii«i-5Ba:Mfc;fc^T 

[0114] ^^{-ctOs jk^t^*^ 5 5±irK(te> 

[0 115] tfV* — /l^-f 5 6fl s *s 

5 3 Id— 5 ICB«**fC*3» . f ^Tfc-n^ig 

[0116] iif, «*:3^M^M:1ttK4tt^lK3&SK 

[0117] »*3 j: r> mtiakytte, mwfti^xs 
9, ini/yxs s £$89. t7*^7^n6^ 
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14 

[0 1 1 S] 3 fcT }V*fj?,$ 5 6 £il 

ait**n ^^p^^^-eiiao-c^ 

S9^6 4W«if||CE« 
£:ft,T£>9 v ?7"6 4^3tK^^tli^fctt!8-C 
i^D^uyxes, 6 6 i^x^xfeme i \z.W^^ 
*Lfc*ff, J SiB«ft*IBU'>'X6 8fcJ:->rrtn«*1-6 

[0 119] -J, 5^-6 4^ffA$Hfcttffl-C*i, 
5eHSfl±f6]#{-^$ny u>-X6 5, 6 9llJ:o 
X«BB7 0lcW*«Sixfc.*j«jttiii«4r, ^^h7i 

[oi2 0] % * 7*fc4 5%fflm-f%n&m 

4 7|:J:o0^7*<*:4 5 k&WiZtiX^Z tmtiffc 
s r —7' / U4 8 i:J:o-C*ESx^i't^-^ h 4 1 <D*p 

S#U 6 0^[alKttfii^[E]fi5i-^f-7 2T?*ftfflL 

[0 12 1] tyt7 2fj:, t'y*-/uf>f7^5 6^) 

[0 12 2] WJ«P^=y h 4 6 IZttZ^r-f 6 0 

ir^> 7*#4 5<0*OW-oi^TI2 7O:/i3 y^0Hl 

Jfl [0 12 3] *^T**4 5(OiPJ3l6Bll83&*fe«>a(l*ft» 
frft%B*NiR*nK7 3^A*U «3£B*fiS£Httj u 

[0 12 4] r <DB*M*|filK 7 6 I*, El 6 (-^--r^- 
KW**.*^ ^ 7 7 , 3yhP-;uy^7 8ttSRS 

X, £ OS^f'JWlH]^ 7 6 tt. ■%b»BQM|FIe]H 73^ 

40 b<n&yttif?$fZ-%-fcti£'3X$* i 7%;ft4 5rt^>'t 

felt *tt^- 1?AS«fp-r SH 6 ^ 8 0 CD 

ffii-, *JRjft^*-r^=s' b4 lrtomCir^^? 2 

[0125] x> &m&***ri'=>-=y h 4 1 F^COIe]^ 
50 iz^f-7 2 ^^-r^hviv^^h 



15 

[0126] * ^ h 9 '> ■ h U 

[0 12 7] - rT\ JtfRlElKS 3^J:o-C»IE«»* 

[0128] ^hxkaot, mmmmmmnt-sc 

[0 12 9] ±e*IA^#iRjRM«fllffi^m 

[0130] EJUb&s^f * * l/^XW-^m^rV^^ 
[0 13 1] ^r^T, r<3J:5*#fcAW«M*WWt 

[ 0 1 3 2 J 8 7*::te, «*3 £ UTM 

^^AtlTRS*iiX*3!?, ^CD^tf^.-^ 8 7*> 

Uf»J*lElK^&8E^W»afiHlK7 3^J«Bttiri»S 
[0133] X, R3fe<aBM6*>f S >^M:. **3<ft«j 

S^M*&fS*^jj^sy»[ilK 7 6^»jR*^T^6o ft 
[0 13 4] W=±IB«)#P<«*S*LfcaS«iOffHlw 



(9) »M 2000-275539 

7(5 

[0 13 5] «;*3C0»W*ft£ = >t^ — * 8 7 £r<D 
[0 13 6] ^^fcfa.-* 8 7(Ol»Jblil4feA*^R8 6 

VOXEL 

fig 8 3tt»**IIB«*fclI*MM«*iOtt«tUT^ 
^-^^^[HlteJilJffl (©SEiSS) Zmffl-tZc "tUi^o 

[0 13 7] "-e, ±EJB5cr)*J6^JgJBoK?KWf= 
[0138] fliff, _bjs* i conatcomns-etftM Lfc 

[0 13 9] fe:fe\ «^ 

«-e 5 o ^<om%&m r> » uT»jhBi«*:*D»3p*si-s 
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